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NEW APPROACHES TO NUMERACY

FIGURE 4. Pouring water can also
verify Archimedes' theorem: the vol-
ume of three spheres equals the vol-
ume of two cylinders whose radius and
height match those of the spheres.

A bit more subtle and even more impressive is the relationship that
was symbolized on the gravestone of Archimedes: if a ball fits precisely
inside a circular cylinder, then the volume of the ball is two-thirds the
volume of the cylinder. To illustrate this we can show that three spheres
can be filled with the water from two cylinders that encase the spheres
(Figure 4). Volumes of irregularly shaped objects can be found by seeing
how much water they displace when they are completely submerged.
This leads naturally to the notion of density, as a weight-to-volume
ratio.

The notion of area can be introduced by working with volumes. By
using a collection of shallow pans, all of the same height, children can
compare their volumes and relate them to the areas of their bases. The
height dimension is "washed out" if it is the same in all cases. In this
way it is easy for children to see that the area of a right triangle is half
the area of the associated rectangle and that the area of a scalene triangle
is half the area of three different associated parallelograms (Figure 5).

FIGURE 5.   By pouring water into shallow pans, children can
readily compare the areas of different geometric figures.

FIGURE 6. Four right triangles in a
square frame reveal a proof of the
Pythagorean theorem: the square on
the hypotenuse equals the sum of the
squares on the legs of the right triangle.

